Body piercing is defined as 'penetration of jewellery into openings made in body areas such as eyebrows, helix of the ears, lips, tongues, nose, navel, nipples, and genitals' 1, 2 and is a cultural practice that dates back to antiquity. 1 It is only during the last decade that the art of body piercing and body modification attained popularity in Western Society. 3, 4 Gauntlet, a chain of piercing shops located in California, New York and Paris, reported carrying out at least 30,000 new piercings per year in the late 1990s. 5 Of significance to the dental profession is the increasing popularity of tongue and lip piercings, which is the insertion of jewellery into soft oral tissues including the lips, cheeks and tongue. 6 Rarely, it may also involve other oral sites, such as the uvula. 7 It appears that the tongue is the most prevalent oral piercing site, typically pierced in the midline and just anterior to the lingual frenum. 8 A review of medical and dental literature revealed oral/dental and medical complications arising from tongue piercings in particular. Most of this information, however, was obtained from case reports dealing with a limited number of patients.
The oral and dental complications associated with tongue piercings can be categorised as acute (or early) and late (or chronic). 8 A number of acute complications appear to be common; these include swelling of the tongue and pain; 6,9 changes of speech, swallowing and mastication after placement of the ornament; 2, 6, 7, 10, 11 and allergy to the metals when the piercing is not of the best quality or when it contains metals such as nickel. 2, 6 Less common acute symptoms were an increased salivary flow; [11] [12] [13] generation of a galvanic current between barbell and metallic dental restorations; 13 severe infection; [12] [13] [14] [15] critical airway compromise after central tongue piercing; 16 and prolonged haemorrhage. 17 Late and chronic complications refer to traumatic injury to the teeth such as chipping, fracturing of teeth and restorations and pulpal damage; 6, 11, 13 trauma to the gingiva; 13, 18, 19 localised tissue overgrowth; 20,21 bifid tongue; 22 persistent difficulties in oral functions; 10, 11 and swallowing of the device or device parts. 13, 23 Other findings that have been presented in case reports included the transmission of systemic infections such as hepatitis B, tetanus and HIV; 2,7,9 the development of a cerebellar brain abscess as a result of an infection after the piercing procedure; 24 endocarditis due to Neisseria mucosa 25 and Heamophilus aphrophilus 26 after tongue piercing; haemorrhage with great concern in medically compromised patients; 27 and ornaments becoming embedded. 28, 29 As far as lip piercings are concerned, it appears that there are fewer problems. Gingival trauma and recession in relation to lip studs have been described. 30, 31 As the prevalence of piercings is clearly growing, the dental profession can anticipate an increase in associated dental complications. We evaluated the oral situation of 50 patients with tongue and/or lip piercings in order to clarify the risks, complications and dental implications of such procedures.
 Tongue and lip piercings are seen with increasing frequency in dental practice.  A variety of complications involving these ornaments (some even life-threatening) have been described.  Clinicians should discuss body piercing in the context of providing routine anticipatory guidance to patients.  Clinicians should educate patients about safer piercing strategies to help minimise associated health risks.
CASE STUDIES
The oral and peri-oral situation of 50 patients (37 female, 13 male), with and without acute symptoms, was clinically and radiographically evaluated during 2002 and 2003. None of the patients came to the dental office with complications immediately after the piercing procedure. Informed consent was obtained from all patients participating in this study.
Objective features, such as visual damage to the teeth, gingival and mucosal injury, developing infection, skin irritation, noticeably increased salivary flow and allergy to the metal were scored. The buccal (lip piercings) and lingual (tongue piercings) gingival margins of the anterior teeth were evaluated for periodontal lesions by means of a periodontal probe. In this respect, it should also be mentioned that during the collection of this information as a part of the general anamnesis, enquiries were made regarding participation in contact sports and/or previous trauma in order to verify whether damage to the teeth was due to piercing or not.
The patients were questioned about subjective symptoms, such as the impairment of speech, swallowing and mastication. They were also questioned about the complications immediately after piercing. Table 1 shows the sex and age distribution of the patient sample: most of the piercings were seen in the 16-20 and 21-25 age groups, and piercings occurred most frequently in females under 25 years of age. Tongue piercings were seen in 47 patients: 40 piercings of the barbell-type (a bar with two balls) and seven of the labrette type (a ball on the ventral site of the tongue and a flat end on the dorsal side of the tongue). Lip piercings were seen in eight patients: four labrettes (flat end of the labrette on the mucosal side of the lip), one barbell and three lip rings. Only five patients had both a tongue and a lip piercing (two had a tongue barbell as well as a lip labrette; two had a tongue barbell as well as a lip ring; one had a barbell in both tongue and lip).
All tongue piercings, the lip labrettes/barbell and one lip ring were carried out in a 'Body-art-studio', whereas one of the lip rings was placed by a jeweller and one by a friend. Table 2 illustrates the data regarding the oral implications of the tongue and lip piercings. The average length of time since piercing was 12.6 months. Of the 50 patients only five were seeking immediate dental care due to cracked teeth (two) or the loss of tooth substance caused by a crack (three). One of these cracks with loss of tooth substance was accompanied by an extensive and acute abscess of the right upper first molar. Patients were also asked for complications or healing problems immediately after piercing, which are listed in Table 3 . In 74% of the patients (n = 40) piercings healed without problems, the remaining 26% (n = 13) mentioned complications such as infection (one -lip), swelling of the tongue (four) and lip (one) for more than one day, persisting pain (one lip/two tongue), haematoma (two lip), continued bleeding (one lip) and disturbed wound healing (one lip). Healing of these immediate complications was seen in all cases after removal of the piercing. Only one person consulted a physician (disturbed wound healing and infection of the lip as a result of non-professional piercing). Other problems mentioned were tearing of the tongue (one), eating problems (five after tongue piercing) and interference with speech (seven). Most of the participants, apparently, did not experience the eating problems and the interference with speech as a real problem but rather as a normal temporary consequence of piercing. The eating problems and the interference with speech disappeared in a period of a maximum two weeks. The tear in the tongue, however, had not been treated and resulted in a local scar (Fig. 1) . From Table 2 it appears that the most common problem in the long term was the damage of teeth with tooth substance loss i.e. chipping due to interferences during mastication and speech or intentional interposition (Figs 2 and 3 ), tooth abrasion (Figs 4 and 5) and fracture of cusps. Gingival injury was especially seen associated with lip piercings, resulting most frequently in a local gingival recession (three of the five cases) (Fig. 6) ; attachment loss was scored four times in association with tongue piercings and was registered by measuring with a periodontal probe at the lingual surface of the central mandibulary incisors (probing depths ranged from 5 to 7 mm, with a mean of 5.7 mm). Allergic reactions to the metal were not seen or mentioned. Table 4 shows that the frequency of jewellery removal ranged from never to once every two days. Among those patients that never removed the tongue piercing, one presented with plaque and calculus around the barbell (Fig. 7) . The average time the jewellery was left out was 15 minutes, ranging from the time of brushing the teeth and cleaning the piercings (five to 30 minutes). Tongue piercings were cleaned with a toothbrush and toothpaste (five) or with chlorhexidine (six). Two patients placed the piercing in hot boiling water for about 15 minutes. Two patients had swallowed a part of a barbell.
DISCUSSION
Oral and intraoral piercings have become a more prevalent form of body art and selfexpression in today's society. However, oral piercings, which involve the tongue (most common site), lips, cheeks, uvula or a combination of sites, have been implicated with a number of adverse oral and systemic conditions. 32 In the present cases the effects of piercings on teeth, oral and perioral tissues, and general health were evaluated. In this patient sample tongue piercings were merely associated with the loss of tooth substance (chipping, cracks and fractures in the posterior region and tooth abrasion in the anterior region); lip piercings were especially associated with buccal gingival recession in the mandibular anterior region. These findings confirmed those of previous studies and a number of case reports. 8, 11, 13, [18] [19] [20] [21] 27, 30, 31 Other adverse outcomes secondary to oral piercing included salivary flow, gingival injury and recession at the lingual side of anterior mandibular teeth in association with tongue piercings, damage to teeth in the form of abrasion in association with lip piercings, scar-tissue formation, interference with speech, mastication or deglutition. Of the latter adverse outcomes the consequences of tongue piercings on the lingual gingival margins of the mandibulary incisors should not be overlooked. As shown by Campbell et al. 8 and Brooks et al. 19 severe attachment loss can develop even when gingival recession is minimal and it is therefore critical that patients with oral piercings routinely undergo comprehensive periodontal assessment.
Complications immediately after piercing were especially confined to injury of the weak tissues: swelling of the tongue resulting in masticatory difficulty and interference of speech as far as the tongue piercings were concerned; complications such as infection, swelling, haematoma, continued bleeding and disturbed wound healing as far as the lip was concerned. Only one of the patients in our sample consulted a physician and 20% of the sample considered the short-term complications such as swelling, impediment of speech and masticatory difficulty normal. Mouthwash was in most of the cases recommended by the piercers when complications were to be expected. None of the present patients was aware of the fact that piercing has been identified as a possible vector for the transmission of blood borne viruses such as HIV, hepatitis (B,C, D and G), herpes simplex and Epstein-Barr; 32 and that complications after tongue piercing included bacterial infections (cases of infections with Staphylococcus aureus and Pseudomonas spp, 9,33 neisseria endocarditis, 30 Ludwig's angina 3, 12, 17 and cerebral abscess 24 as a secondary complication have been described).
Despite performing invasive procedures, many body piercers do not have any formal education on sterilisation, effective skin care and proper infection control. Practitioners of body art appear to be aware of the need for infection control. They usually wear disposable gloves and use sterile or disposable instruments and autoclaved jewellery. 3, 13, 21 From the present report and the survey of the literature it became clear that few people had serious problems related to tongue and lip piercing, notwithstanding the considerable damage and injury to both hard and soft oral tissues. However, in the context of a number of life-threatening complications, the practice of intraoral and perioral piercing should be opposed and legislation that requires parental consent regarding intraoral/ perioral piercing of minors should be supported. As the practice of body piercing continues, the profession needs to be aware of the sequelae that may arise as a result of piercing. Dentists should play an important role in convincing patients to remove the ornaments, as the limited concern about their oral health seems to be a common characteristic among these patients. Experience shows us that these patients seek treatment on an emergency basis or when forced by their family, and that they are reluctant to remove the ornament.
CONCLUSION
The presence of tongue and lip piercings implies a major risk for direct and indirect damage to both soft and hard oral tissues. Moreover, a number of life-threatening complications have been described in the literature.
As the practice of body piercing continues, the profession needs to be aware of the sequelae that may arise as a result of tongue and lip piercing. Dentists, oral and maxillofacial surgeons should play an important role in convincing patients to remove these ornaments, as a common characteristic among these patients seems to be the limited concern that they have about their oral health. The population should also be informed of the risks and complications of tongue and lip piercing.
